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ivr Secelerating this program, and has been prepared by the Zocthesa 
Missile Gystens Divisica im its role as the WS-117L Veepon Systen Con- 
ta the course 6 negotiations on,12 to 19 Hoveaber 1957 for the 
WS-1I7L definitive contract, it was requested by APEN® perscune) that 
Lockheed consider modification of 


\pTogrem for « potential accel- 
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flights, 


The Contractar believes strongly that should additional funds be 
available for enhancement of the U, 8. military Program, consideration 
nn. 1 Eaten %0 augnentation of the present WS-117L program in tn, 


se was amount shown in Figure 1, This vould allow capitalisatice 
Of Ane established broad W-117L bage tovard expeditious accomplish. 
ment of <ts militery odjectives. Expanding the vehicle tiring rate tron 


four to 20 ty Feb. 1960 vill allov « more efficient utilization of the 


 ~syatem, increase ultinate reliability, and bring about earlier recon- 


naiesence capability. 
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2.1 evelopeent Plan 
1.1.3 System Considerations: | | 
ds & Fanaia OF Se pebvbenl tesin: sbivaehsa’ eter he | 
direction of AFB, the Lockhed isetle Systems Division te tharcughly | 
| familiar with the Air Force's requirement for developing earth satellites 
| bering the capability to perfora recompatssance of very strategie. silitary 
- significance. Primary categories of reconnaissance are visual, ferret 


Long term efforts are sined toverd establishment of as Advance Reconnaie- 
cance System to become operational in the 1960-65 tine period. Bovever, 
efforte vill also be undertaken to provide a lintted reconriaissance 
capability ase scon es poesible. 7 

The Air Force and DUD ave recently acgutieted a progres 
7 pe ee a The Development Plan hereia presents vays 
nd means to accelerate the existing program through increased effort and 
materiel-eugnentation with the eventual result of corlier ‘Operational 
cepability and increased overall) effectiveness. 

The progran is planned to proceed from the staple to the 
sore complex, with each point of capability embodying the best compronice 
 Detveen ecientific state-of-the-art and early availability of Reconnaissance 
Weapon Systems for military use. enhance this effort, the basic pro- 
Gren vould be eupplemented by tle development of an alternative Photographic 
Peyload which can be physically recovered from a vehicle on orbit. ps) 
this case, the WS-1171 vehicle vould be boosted to orbit by s Thor Booster 
inca a7” Tesoverable visual payload sintlar to that described in 
recent Rend Corporetion literature. | 
_ MDC coea ettheg ae eran i he atring 
phases: 

“aae Trogres I. | 

ag The objective of this program 1s the echievenent 
of eta cpa ty om cea Sen ene The program calls 
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| 
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- for the design and development of @ basic WS-1I7L vehicle utilising « 
iquid-fuelea arbit-boost engine and ; capability for carriage 

= of various payloads. Vehicle design 1s based ca a gross weight, vith 

3 sus’ and payload of 9300 pounds that Qliovs the off-loading of fuel ox 

+ myiced for satisfaction of special Sight objectives. Final Progresn fF 
Tosa, aan Mmonstration of cebit capptlity 15 estahiished for February 

fi 1960. ‘The achievenent Of © reliable cepatélity on an accelerated tine 
scale Teusires the initiation of orbit flights by Ceteber 1958. The first 

(7 etaent tie Tiehts will utilise the Thor TUM becuse of their eariy 

be availability, The succeeding ten flights will be boosted by the Atlas 

os SOOM im accordance vith existing plang. All flights will ve orbit-tries, 

L, verng TnLY with the achievement of an orbital capability, « cousiderenss 
oP eteaa, se {Past uring Progren I 1a obtaining initial orbital testing 

f of visual, ferret and infra-red’ Teconnai ssance payload components, partial 
susvotens and later, comphete subsystens. These teste will provide the 

[? Sees 7 1svortant developmental phase of orbital enviromental test 

L condi tions ani will contritute to the acceleration of an early reconnais- 

. eance capability in later programs. | . 

a 2.1.1.3 Progrem 27. : 

a | The objective of this progrem is the ech evesent 
: at, ne. tmnt Fecoanaiseance capab{lity vaich inclades mpping puree. 
, crecrany ne net St © Ground resclution at coe hundred feet and © locecinal 
. accuracy of one alle. Ciectives of such reconnaissance are airfielis: 

tae a enant snd cen const installations detectehle st this seal, 
ceang pan TI 10 not covered in detail ta this Bévalopaent Plas, 1¢ 
. ne aaa went that the first Plooser ‘Visual Reccemaiseance flighs 11 
ne isunched from 1.0.0. ta March 1960 de spect tically directed ty Arm, 
R | a | I-A, ‘The objective of this progren is 
a the early echievesent of « Visual sence cepekility through utili. 
‘ Bation of other techniques : and sources | , 
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Besic W8-117L Weapon Systen Prograa. This is done vie utilization or 
yanoraaic camera techniques currently jevailable frve serial reconnaissance 
state-of-the-art, A requisite part of this progres is the utilization of 


|“ Fecovery of the Visual Payload from the orbiting vehicle by utilising 
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techniques described ty the Rand Corperatioa. In this Progran, basic 
WS-1I7L vehicles, each icaded to approxinately 7200 pounds, vould be 
boosted by a Thor Ins to orbit about 135 statute miles above the eerth. 


Following ecquisitioa of reconnaissance data, and at en apprupriate point | 


1p 18s orbit, @ command signal would initiate recovery of the Payload 
through utilisation of retroactive rockets. ‘The descending capsule would — 


be recovered from « pre-selected it in the Pacific Ocean, orth of 
Hewait. Pate thus collected vould heve approximately the sane charecter- 
istics of resolution as that prescribed for Progres IT above. It envisioned 
that the objectives of this program cquld be satisfied by six firings the 7 
first of which vould be performed in January 1999 and the last in July 
1959. | 7 | | 





1.1.1.8 








2.2.2.5 Advanced Develor = _ : 
Later development programs will be carried cut 
in order to provide an advanced reconnaissance capability. Progrea IV, 


i] 
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the Minaced Visual Program, vill provide greatly increased ground reso- 
lution {20 ft.) with a locational accurecy of one half mile. The systen 









= ; Tr velopment af continous satellite 
- *Sarveillance systens utilizing advance! visual 
‘4 | eystens. a — > | 
Bee RRS Program vin ea 
ie Ultinate objective, a system of satellites on ortit, placing unfriendly 
_ Seri’ system will be capable of detecting ICM leuschings end treneait. 
“ing an immediate warning of an imutnent atzack. we | a 
1-1-2 Bubsyetes Coosiderstionn 8 — 
ha .232 Atctrane 3 = pres _ | 
| ee Subsystem consists of the structure, 
oe | propulsion tankage, outer skin, installation supports and certain mechan. 
- ical end electrical equipments. The major portion of the development 7 
we sbfors on this subsystem vill be conducted at LMED inclading design, fan. 
ote - Pheation, essenbly, and cround Support equipment develcpment. LGD will 
_ rely beevtly wpon outside purchase for emall components. | 
1.1.2.2 ion Subsysten . | 
oF (3 Te Fropulaion Subsystem consists of the main 
Orbital thrust rocket engine vith the associate propellant feed systen 
aig a ve Mmneniona, the thrust protueting system for vehicle atti- 
se na Tell contral, the auciliery rockets for ullage control. together 
crt co NAAMTY Ground beset support equipment wed for the testing, 
eaiibretings checkout and servicing of the subsysten. All. research, 
Srvelerneat end fabrication of the orbital thrust rocket engine vill be 
performed by Bell Aircraft Corporation. WED vill perfora the over-al) 
_/ Gubeyeten development activities. | | | 
ad | | | 
f LOCKMEND AMCRAFT CORPORATION a. | “MSSRE SYSTEMS DIVISION 
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1.1.2.3 durtliery Pover Sybereten 
The APU Subsysten consists cf the electrical 


‘Pover system for the complete tellite aysten together vith the necessary 


Ground support equirment. The subsystem design and development is being 
cer magn, 7 van ith appropriate subsontrecting for specific battery | 


end other cubsysten developments. 


1.1.2.4 Guidance end Control tem 
| The ror end Control Subsystem consists 


OF eqvipuente required to fulfill fungtions associated with ‘the initie! 
boost, ‘coast, orbiatl boost, reorienta 2 end orbital stabilisation, 
DED if directing the over-all developeeat of the necessary equipments 
‘required. Major components such as the inertial reference package end 


the horizon scanner vill -be developed: by appropriate subcontractors. Both 


Component end complete subsystem teats vill be c by LED. 
1.1.2.5 Visual | ten - 
| * ee Visual Reconnaissance Bibeysten consists 
OF the satellite-barne equipment required to collect, process, and stare 
Visual pictures and ter to convert these pictures into video form for 
transmission to the ground vith pent which is @ pert of the Qround- 
‘Space Commmications Subsysten. Tits ‘subsystem also includes the neces- 


BST Ground data-processing equipment. T0ED is planning end directing 


the development progran vith the major hardvare development and ) 
Son of evbeysten equipment being subcontracted to Bastmen Kodak Company. 
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1.2.2.7. Infrared Surveilience 
the Infrared) Survetlience Subsystem consists 
of etuipaente for collecting infrared date from eneay ICEN's, end high- 


altitude Jet aircreft and tranenitting| this date beck to eppropriate 
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of manpover presents ® particularly imposing probles because of the 
unusual skills required and the be r security requirements imposed. The 
ismediate implementation of « progres for scquisition of nev personnel | 
must te undertaken. Ground Support ec pment fos this program, as vell 
as aseccisted facilities, All be developed under an integrating plan by . 
I3GD, altbough, extensive outside purchase of equipment is contemplated. — 
Roth the ecceleration of the program) and its enhancement of reliability 
will be accomplished by strong eugmentation of testing for checkout end 
like equipeents. : | - . | 
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1.2 Techn! ca) Peasib112ty 


program 1s not a nev cos. The Presented this in the First 
Gurterly Pied Piper Report of October 1955. | oe 
s) Considaring the best way of placing the Rand type payload 
on orbit, it was fount thet the WS-117L vehicle was equal in performance 
age, ne nt tamunet by Rand (Thor plug Vanguard second and a anal tetca 


USEFUL PAYLOAD (LBx10-%) | 
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is indicated that the WS-LL7L hes * higher payload capability than the 





Vanguard because the WS-117L is the PyOper sine despite the higher 


specific impulse of the Vacguard engine”, 
in order to launch « catellit~, the last stage mist operate at 
Orbit altitude. This means thet a two-¢lage satellite must be launched 


(00 @ less than favorable flight path from a performance point of view. 


neo snail third stage 10 added it allows the second. stage to be oper. 
aves @© lover altitudes and at © higher trajectory efficiency. Thue, 
although Sate mall third etage does mot contribute significantly to. 


capability to place their reconnal seance capeule on a weeftal orbit using | 


the Vanguard second tage. ‘Use of the; enall third stage versus a tyo- 


Otage eatellite is Ai sadvantageous for reliability reasons and also 


because the last stage. is not fired until the vehicle hes coasted te 
apogee, which in the case of a three-stage vehicle is several thousand 
miles dovn range. Yor example, “Be PAWD-asoumed vehicle does not go 
oa orbit until it 1s nearly in the Antarctic region. This introduces 
considerable difficulty in monitoring eny functions While establishing 
the orbit. Purthermore, unless a guidance system ts included in the 


last stage, Great uncertainty is introguced in the type of orbit thet is 


established. _ . 
On the other hand, the WS-117L vehicle vill go on orbit vithia 


900 miles of the launch point and this is considered. to be quite signir. 


icant for both guidance and instrumentation, 


“The Vanguard engine does not have o end relies on tank pressurce 


Of 300 pei. At sises Commensurate vi, the WS-117L application, unfavore 
able edvantege 


) tank weights would the specific ismulee 
end vould Yiela comparable performance! only, to the Well7L engine. 
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periormance figures vere based on detailed designs, on rigorously opti« 
mized trajectories utilising the 1103A computer, and on « large ancunt 
of system design data of eatellite-type vehicles as & result of the 
NSLLTL progres over the last three years. | —_ 

‘The Contractor has not been able to show on this same basis 
useful payloads of "hoo to 60 prunda” for the Vanguard second end third 
stages @® proposed by Douglas in the Teller report, or the large payloat 
mumbers presently being quoted by Ramo-Wooldridge. Part of this differ. 
ence could be accounted for if the latter studies assume launching east«— 
wardly from APMIC. Under these matances the WS-117L vehicle would 


enjoy s similer increase in payload capability, but such an orbit is not 


useful for reconnaissence purposes. The remaining difference might be 
accounted for by more optinisti performance assumed for the Thor missile 
than ie indicated by present WS- Gata available to Lockheed. Locaheed 
perscanel have not been granted euthori sation by AFEMD to discuss in des 
‘ail improved Thor performance vith Douglas. If such improvements are in 
the offing it wuld be highly desirable to consider seme in context vith 
futur- applications of Thor to “te WSr117L progrem. 
| The tvo-stage combination proposed by the Contractor is adequate 


tO provide « useful reconnaissance mipeion in the tine peri.’ prior to 


the WSelL7L/Atlas reconnaissance syetene. Yor thie reason, the 2on- | 
trsctar does not recomend for thie early pplication the additional com 


perfcrmance propulsion systens. Higher performance systens will pay 

for themselves ‘n the WS-l117L peegrem) in the, early Atlas boostea vehicles | 
as vell as in ater applications of the Thor missile. Por this reason, 
th- feetra:* . is y-esently proposing) to intensify the effort under the 
adssnced W-117L prepulsion system that is already a part of the WS-1171L 
develupsent program. It is planned t) sponeor develogment of a modified 
Mustler engine (providing 277 epecifi¢ impulee) and the Gevelopeent of a 
high rerformence engine of 300 to bhO seconds specific impulse, using 
fluorine es the oxidizer. The utility of higher performance engines in 


the followeon Thor reconnaissance systema is ‘AL ecussed later ia this 
Summary Section. | . * = 





use of the dynamics of rotating te maintaia prover orientation in 


inertial epace as vell as using opin of the body to operate « trans. 
ee Jenwent® COmera, ‘This metho resulte in a relatively Lightveicht 
the Tee /tate na th 19 exits compatitie vith the performance of 
‘he Thor/117L System as previously Aiscussed, | | a 

| Figure’ 1-3 shows the general recomaissance scheme and 


ovtained by combining joint operation of a timer en wun senscr. | 
Attar © eufficient muber of passes have been made by « 
vensley the reentry and recovery phase of the mission 1 initiated as : 
“* Fecknge Yasces near the Zenith over « selected tracking station in 
Alaska. A signal 19 iattioted which vill cmese a sclid propellant rock- 
St i> the Pecinge to modify the orbit oo that the peckage re-enters the 
earth's atnosphere. During passage through the atucephere the vehicle 
clows to subsonic velocity. A hest |shield on the forward ond of the : 


package, sccouplished by wee of @ material eblstion techciqes, vill pro- 
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encountered as the vehicle reenters the earth's atmosphere. The distance 


‘rom initiation of the rocket to the impact in the ocean off the Vest 


Coast of the U. 8. will be about 1500) miles. The CPE of the impact vill 


ewe oe 


SS lee 


1.3 t As 8 
A complex undertaking such,as the acceleration of the . 
WS-1171 negotiated progras requires the contractor to make @ careful 
Survey of his capabilities and objectives before assumption of the | 
many responsibilities of such e ren. The Management of Lockheed 


Using these.pecple as « nucleus, UED vill iemetiately 


accelerated program objectives are met. | These incluie stendardi- 
zation of equipsent designs, ectablishwent of a close-knit, yproj- 
ectised teen of managers, designers, fabrication specialists and 


a a eee 


& oannnaf 


am espe a 


locations as AFNIC and the 10C. Tae expedited approval by the Air 
rores Of euch things as subcontrecte fur purchase of hardware, en- 
Sanitehment cf DX pricrity and the approval of necessary overtine 


(On the progam is & basic requisite, 


4S @ major consideration, it i@ assumed that full coopera. 


‘tion vill be given by the Air Porce in obtaining for the Coatresen: 


t 


support of the acceleration of the program. 
. 2.3.1 Priority items | 


1. The 


industrial and test facilities, machine: and equipment as needed in 





(2) Author ty ‘to approve Bell Afrcrart's | 











aft for engi ip time 
equipsent, services 

tor a “g-ebead” date of 1 Pebruary 1958, 
&) equate ty to obtain solia 
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(0) Tathtate «crest program oa the hertzon 


(>) initiate @ crash progren oa the propor- 
m3 | Valve. 

(c) Ing te @ crash progres the inertia? 
f1 “Evo nrity to be established to p<. 
een rltah reference packages a 
after? 2 Atl, and per month there. 
after, untl. inertial reference 
peckages are availble). | | 

ten C : Pover 

(a) Sufficient Pricrity for Engineered Magnetics 7 

9 Of Lod-cycie inverters, 
te o Gelivery of a frequency stendara 
| “S¥yetal in bS days, tn lieu « present 90 
day delivery Schedule. | 
B. Suds SZ _—. Electroate Recoona!sesnce 


















MISSILE SYSTEMS SrvimoN 


+ se@_e 





‘Contract & Ainiatstrative Expense 
7 a 2 
Material 
Direct Charges | 
Total Material & Direct Charges 
Total Cost 
Total ‘CPrPr 
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VS-1L7L PRocRaN rtom cos? 
C. Summary by Subsysten : | 


Management =» 162, 209 $ 1,654,763 ; $ wre =: $:1, bS8, 783 






 Systens "2,501,269 456,636 2 coo 
Eee: “Ba ERE “gia ' <> ape 
‘Subsysten BO ah, 721 2,193,587 | 233,549 10, 108,530 | 12,557, 
portend po 4319,818 ep 2,383,180 
Subdsystan G / one : ,.0co ~~ ae. Orn 
Subsysten E 42 FTS, 99) T°, 75 
Subtotal 





Total Cost 
Subsystem A ~ Vehicle Subsysten E ~ Visual 
Subsysten B - Propulsion Subeystes F ~ Ferret 
Subaystes C= Auxiliary Pover . Subsystem G < Infrared 
Suberstem D ~ Guidance & Contzols tem E = Ground-Space Comm, 


eee Se ene, ° ae. e . — es « sees. . 
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_ WS-1L7L PROGRAM ACCELERATION CosT 
. Dd. Elesest 

ec. : | _ Labor &- : | 

ry $2 ss $_ wwe was 

se 858,763, 92, ediile 
Ti, 062 $,222,828 § 530,219 22,477,182 $27,229 

i 068,982 7,789,227 33,m9 Leow aR T 

{ j 126, 672 ae pe: TT, 4,3 2,486 Searle | 

i Total RaD 1,472,100 $23,195,342 $1, 370,122 $2h, 667, 486 $39,432,949 

u* ‘ | | | | 

vie 

) *At Project Average Rates | 
( 
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1.$ jow-on Reconnal ssance 

| The progren presented here] assumes ten Thor/M8-117L | 
satellites fired at one per month starting October 1958. This is 
conidered eufficient to provide a gpod start into pre-picaeer 
recovereble reconnaissance mission. | ' From the standpoint of overall 
WE-117L, aycsten capacity, it is logical to continue Mring Thor 
boosted versions of the W5-117L at least on the cne-per-month besie 
and ot even higher rates at ouch times as it ie shown that, eay, 


an infrared warning net can be performed using the Thor versioa. 


ey The application of the present WS-217L vehicle to the Thor 
to Provide en early recoverable reconnaissance capability vas 
diecusesd above. Tale cystes will provide 300 pound payload cape 
belisy om © polar orbit which is ample for pre-picocer type visual 
reconnaissence. | 

Ia approximately a year tfeeequent to this capability the 
Atlas Toosted reconsatssance systens should be available having 
useful payloads of over a ton. Thus, there must be a special reason 
for increasing the payload capability of the Thor in this later tine 
period. Such can be Justified only if: 


e There are wiique tons for the Thor capitalis- 
ryedhelbbsagddiap Ag cost over the Atles end, 
Be If the methods used te provide additional payload 


capability are either developed aster eevee re ae 
LTE ered te Atlas boosted versions of the 
W6-117L. 


‘Use of Polaris secoad staque as'a stage intermediate 


| betveca the Thor and the WE-117L vill yield about 600 pounds useful 


payloed with the Polaris A end 830 pounds vith the Polaris 3B. Intro- 
duction of higher: performance propulsion to the WE-LITL vehicle vill 
yield coneiderable increases is Thor/W8-1171, vehicle payloads end 
will also be useful to the Atlas versions. ‘Substituting Wl to the 
present Bustler engize and its area ratio to 20:2] will 
yield _ebout 277 seconds end the payliced from 310 to £30 
pounds. ‘Use of a fluorine/ammonia system at 340 seconds vill yield 


€ 
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bout 600 pounds. . Bren higher epect fice of 6h0 sencade (ty, feorise/ 


hydrogen) have been considered but the increase in tank veight using 


. hydrogen may offset thie improvement unless some mew mathod (euch as 7 


Seconposition of high-kytrogen couyounda) is found for hydrogen stor- 
Theee higher specifics vill not bring a commensurate increase on 
the Atlas due to the latter's loud Maitetion. If, hovever, a 
structurally stronger booster of equivalest perforunnce to the Atlas 


(euch as the Titan) is employed to allow full benefit of a 340 second 


propulsion system (optiaun size vehicle about 90,000 pounds) thea 
payloads of the order of two tons cen be realized. Tate is. the owt 

Tf both the Polaris intermediate stage and the We127L high 
performance (340) proyalsion aystes) is weed, Teor booster satellites 
of 1300 pounds of useful payload af lov altitudes and several huntred 
pounds at altitudes around 1000 atles are conceivable. | 

Tm answer to requirement a) then to vhat use can the Thar versions 
be put that are of a special nature? The most promising of these fron 
ea early standpoint ig the long focal-length camera, The early RAND- 
type payloads will utilise fast file cf about kO lines/atente resolution 
(compared to 750 lines/ainate for regular VE-117L applications) viieh 
can Operate at very short exposure tines of 1/2000 sescads. Tis allows 
for considerable uncompensated image motion and thus loag focal leagthe 
ine eatellite. Combining this feature to thet provided by the standerd 
WS-117L eysten of a stabilised vehicle will allow even longer fecal 
lengths to be employed. Focal lengths of 120 inches should be attaine- 
ble without state-of-the-art. | | 

Tm these long focal length cases 1¢ 1s logical to .retura oaly the 
file ceanister and not the camera proper to heep the recovery systen to 
@ resscnable sise. 

“fhe WE-LITL ferret miosion probably vould be cuguented efventageous- 
ly by baving © quick reaction capability-cort of « gap filler-speciel 
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purpose type ferret systens. This would allow the reguler Atlas-boosted 


“versions to concentrate on overall gurveillance type aissions. Again the 


Thor's relatively lover cost might be of finite advantage in this type 


 aission. 


she infrared varning system (and later ICIM trecking systen for 
AICIN) #0 one of the very important imtesions tn the present WS-LI7L 


 Frogres. 7 Provide contimous coverage for instartaneous varning of 
| comay TCIM'S vill require networks Of 30 vehicles or more. Because of 


ip conclusion ft ts believed Cat addition of the Thor recovery 
Tecounaiscance system to the WS-1175 program will provide not caly 


| * Wary carly Fecomnaissance capability but aleo a useful spectal pur- 


powe oysten end perhepe the most economical way of putting up art of 
syetene So the program vill not only edd much to its flexibility, but the 
xperience gained through their use will pave the vay for recovery 7 


| ‘Of larger and more delicate payloads (such as @ men) from satellite 
- orbits. 7 | | ° 
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| The Managment of the Loctbeed Aircraft coration fly epprciates | 
‘ete the vital setdonal iapertanee of swocssetul acceleration of the WS-1171 . 


Program, ané the inherent Bliculties associated with this 
complex Weapon Systen. Lockheed 1s jprepared to accept this responsibility - 
sot challange Wy devoting the essential hish priority to providing ite portion 
of manpover, facilities and capital ‘resources necessary to insure timely | 
end euccessful program accomplishment. Further, the contraccer has 
net Cee nce a NOMS sopmareca cam be yoovidel 18 consenente 
with the accelerated program. : , 

(2.2 Contractor's Established 

Lockheed Aircraft . has been successfully engaged in 

the design end productios of military end comercial aircraft under its. 
present Managesent since 1932. Tm yecognition of the rapid. grovth of 
Weapon System esearch and. requirements, the Corporation 
created the Missile Systeme Divisiog in 1953. From inception, this 
Pivision hes been planned end @irectied to fimction as a prime ‘Weapon 7 






| Systen Contractor. In this capacity, Se een te See Pare 


extent by the resources of the parent Corporation. 7 
Succssful achigvenant ef the rigorees sequiremeate end 


| schedule, as proposed hereia, is premised on the extensive resources 


ia facilities, equiysent, ond the skilled scientific and technica) 
pervounel already devoted to the present WS-117L effort; and the - 
successful experience already gained in the solution of technical, 
productica, and operational problems associated vith the X-17 Re-eatry 
Test Vehicle Progres, Anes ephastingnee 2-TB .Guidance 
Test Vehicle Progres, XQS Target Drone System, and the Navy's Polaris 


~, 
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Miestle Progren. Skills also available to this effort tacluie the 
Bogineering and Manufacturing Staffs of Lockheed's California Division, 


= Fee oe Task Progucts as the F-80, FGt, P19 ond the Electra 
r- : 2.3 Methods for Accelerated iahecnts 
ae | In order te achieve the accelerated progres aeccomplish- 


wente, IMD vill initiate expedited measures such as: 

a Basic efforte already unervay in support of the 
current WS-117L Program wilt de advanced by inmediate 
standardization of the vehicle ‘Structure end 
immediate release of ussble preliminary hardware 
dravings into the fabricatica shops. | 

_ d. A close-knit highly ekilied team of designers, 
febrication specialists and test personnel is 
ee | being formed, centrally located, end provided with 
* : all necessary equipment. Wilization of maxtaun 
ig shop aids rather than Class "A" tooling end 

ae direction by a manager with full euthority to 
ho make “on-the-spot” decisions affecting progress 
. | 7 of the vork including procurement of materiel, de- 
i | Sign changes ani fabrication techniques is planed. 
| Unite vill concentrate upon the first series of 
2s vehicles required to initiate full-fledged W5-1171 
L. ; | | vehicle flight tests in October, 1958. (The suc- 
¢ cessful employment of this technique has been 

: a : demonstrated vithin the Lockheed Corporation by 

‘similar action resulting, in the development of . 

the P-60 from = completion of preliminary design 
to first flight readines: in 137 days; and the 
more recent Jet Star Utility transport, on elapeed 
| tine fron design inception to flight test of 
[ | | ~ ae 
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LMBD facilities and/or ‘personnel st Sumyvele, 


Palo Alto, Van Nuys, end Senta Crus, plus other 
Lockheed facilities operated by the Califoraia 

Division and Georgia Division vill be utilised 

as required. | 
Maxima use will be made icf eypropriste mb- . 
contractor cepsltlities qad cutaide protuction 

of compcnente from suitable vendors. | 








2.4 Manpower end Mitlt Avatlebility 


Be 


dv. 





LED perscanel presently jmmpporting the W-1LTL 
effort provide the essential sucleus for effort 
requiring immediate go-ahead. These qualified 


| Perecanel will de supplenented prouptly vith 


edAitional experienced personnel from withis 


. DED plus persoanel from both the 


The National, Sate ond Bay Area labor mztets 


Presest suitable specialized talents in 
‘adequate quantities to satisfy anticipated 


requirements. Effective exploitation of this 
valuable asset 1s criticatly dependent won 
Aix Force swport in expetiting necessary 
ene ee eee 


(See Asouptions). 
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- a 
r 
= Qf increased authority 
| r end responsibility to the “S-l17L Progren Weapon 
Syston Manager of the estle Systens Division 
a a6 of 1 Jamary 1958, Purther centralizstion 
l; or “wporting functions in both location an 
a nwt lines of authority vill exyedite materie1 
L: flow ana exetution of Program operating Plans. 
_ a. meen reaee Procedure fpr all hardware érevingg 
Li Swing the basic development phase of the 
_ rogram Will be streealined, depeadent upon 
a Air Porce waiver of | | Fequirements 
“ (See Assumptions). This expedient will require 
r: increased informal liais between design and 
u fabrication personnel vi senior experienced 
< Persconel performing this function. Ap 
L.. TPewsishle but acceptable tnersase 1 mai rs- 
tse enui0s Center re-work must be provided for. 
e. Trevisioas vill be made for the fabricati., 
Of edditional hardvare tq permit paraliei 
ae une sowueatial component febricet ica, 
aseembly and testing, = =«_—- : 
J 


SS  Saee ee 


fe 20g 





| 





@. The Air Force will establish procedures for 


i. 


expedited handling of items requiring Air Force 
approval, particularly in regard to approval of 
subcontracts apd the purchase of major items 

Tequired in support of the proposed Progras. 

Provision vill be made to permit IMD to sb- | 
contract the construction of the superstrecture 
sas installation of a TAVAB treckiog radar at 


‘the ICC. 


An Air Force atreraft, modified to accomodate 
epecial equipment requirezents, and Air Force 
S-ght crevs vill be available for high altitude 


| Flights to assist in Ferret Subsystem tests. 


Such aircraft must be at the disposal of LED 


for a period rot less than six months. 


A DX priority for the Progres vill be established 
oy the Departaant of Defense to support the 


Sontructor's scheduled progran efforts. 


Overtine efforts required to support the 
progren will be spproved by the Air Force. | 
A basic forty-five (45) hour work week vill 


be initiated immediately won program go-ahead, 


with additional overtime requirements anticipated 


de 


in critical planning, vam end fabrication 
areas. 

Beascnable specification deviatica authority 
will be granted as my be required to expedite 
early release of érevings into fabrication and 
ne carer cnetnenring changes in the couree 
a 


i a a 
a | | 
2.§ Asoumptions 
“The accomplishment of this program 1s dependent on several 
Vital assumptiocas. These are: 
ote - @e LIED will be given contractual authority to proceed 
_ os no later than 1 February 1958. Limited authority 
| to initiate efforts on longer lead tine high- 
priority iteus vill be-given by 15 Jasuary. (These 


— | high priority itene consist of increased engine 
— : Gaveloynent effurts; atftional ground test vehicle 
= | Visual Subsysten; eccelereted procurement of | 
. Auxiliary Forer Sibsysten components; accelerated 
: development of Pioneer Ferret Subsystem; acce?< 
: erated development and production ef ground support 
[ equipment with modification as necessary for WS- 
. L7L/Thor launching.) _ | : 
i d. Availability of necessary Thor vehicles, Douglas | 
: technical assistance end cooperation from the 
' Douglas Aircraft Company organizstion vill be 
+ 7 Co Availability of necessary Atlas vehicles vith 
. Convair lauoch creve for launching operations at 

{. | AMES and at IOC if required, plus adequate 
- | " technical assistance en cooperation frum the 
7 Convair organisation vill be avatleble. “>? 


a. Avatlability Of necessary Air Force factiities 
and eupporting services necessary to support the 
Program at: (1) APMIC, (2) ToC, (3) Mowatt Commend 
end Tracking Station, end (&) Alaska Cosmand and 
Bmeting Motion witi te; emntlaaie. | 
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2.6. Progren Plan | | 
LMSD's approach to accomplishment of progrem acceleration 
will be organized as follows: : : 


2.6.2 ) , = . _ 
The Management jactivities at LD pertaining to the . 
US ALTE Program are defined as follows: oe 2 : 
_ 26.262 on Me and Starr 


This getivity inelutes the central direction cr | 
the Program by the Wespon System Manager, his direct Assistants, the 
terial starr which reports directly to the Weapon, System Maneger end 
mezbers of his imediate stafr. | | 


2.6.1.3 ! : 


This activity includes the planning and co- 
ordination of in-plant, STF, and [flight test activities, planning for 


fectlities and logistics planning, and training end ear planning and 


Operation of the Progran Information Center. 


2.6.1.4 
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| | Tale activity inclutes the Weapos Syeten office 
management, correspondence control, staf? personne) e@ministration, and : 
supporting direct adainistretive service functions peceseary to conduct 
2.6.2 System Consideration 


2.6.2. Research abd Development 








WS-127L Progran; conduct environmental research, prepare prelininary ? 
designe of possible environmental chanbers ané studies to establish effects 
Of orbit environment characteristics on the vehicles; perform operations . 


analyses to determine design requirenents ef Ground Systens; perfora 


“ruses and system design requirement cf the total growd syatems, 


A considerable amount cf system develep~ 


ment test sstivities will be conducted which are sot applicahie to any 


einehe subsystem, but generally to « complete WS-LITL vehicle, The 


_Tevulevenctal tests inclute those conducted dt the DGD in-plant tacit 


ities, the System Test Pectlity end af the flight test bases. Such tests 
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The contractor will carry out the necessary 
effort required te prepare, publish end : subait ‘periodically to the Air 
Force detailed studies concerning the qualifications of and training 
required for operating personne) for the “ine period vhes .WS-l17L will de 
operationally employed. | 


2.6.2.2 Nartvere 
The contractor will furnish systen an 


Gefined as those major asseablies such as vehicles, groung support equip- | 


ment, models, and mockupe aad tooling which are comprised of or affects 


| rent tae eras sn 8 ee ate 


overall Gevelopment progrens for the WS-117L. . 

. The contractor will design and build 
various types of tooling fixtures required fa the assembly operations 
for the various around and flight tent vehicles. | 


The cpatractor will assemble the follow 


ing types of vehicle assemblies in Support of the WS-117L development 


progrems: space. utilization models;, functional mockupe; captive test 
vehicles and flight test’ vehicles. In addition to the systen vehicles 
the contractor will fabricate, aseemble and test eystem ground support 
equipment such ee checkout equipment, launch moniter and control equip- 


ment, servicing equipment end bendling end trensportatica equipment 


required by the various system vehicles at the LGD in-plant, Systen 
Test Facility and et the flight test ‘bases. : 
2.6.3 . | 
2.6.3.1 Ad 
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progran. Tis planning will inelute the determination of detatled | 
test Fequirements and objectives a> that aystem performance can be : 
adequately demonstrated and o development objectives achieved. | 


Pen o terme, 


‘Station Operation 
| The|contractor vill conduct lintted 


operation of the tracking stations at Cooke AFB and at the Havailen 


ation to permit use of the AN/TLH-18 and associated equiymert at 


oe) ae Co: Fry 


4a the time of the first flight ta Progren I. Tn addition en Alaskan | 
r station will be operated to ide tracking ané command fimctions for 
tL the second flight of Program TI-A., | | 


AMES DED Oe Ow + CREED |. cen artes 


aks | s 
 . | — rs arr site 


selection criteria, for each of the government facilities required 


- | | | 
2 by the W-117L syste. Included is the provision of technical as- 
po sistance, provision of design criteria and detailed designs of ‘these 


facilities as required. 


OF ait those ground support items of equipment which are required for 


; | ‘transporting and prepering the complete WE-117L.vehicle for launching 
Sd _ ‘OF Ground test such as handling, transport, service, checkout end 

| countdown. | | | 

a 7 —_ The contractor will accomplish the fol- 

- lowing activities in support of human engineering effort for the WS-1171. 
ae | Syetemt’ determine the hues engineering requirements for W8-117L; super- 
foe. . | vise and direct ell human engineering activities for the WE-LL7L; provide 
Paes continuous review of QAI studies and reports; provide a program of men~ | 


| machine evaluation of hardware where lumen operation 1s applicable. 





, | | | — - 7 Saeed 


and pover control conversion equipment necessary to furnteh the electrical | 


izfetine. The over-all subsyetem: design and development is being conducted .. 
at LD, Vherees certain speci fic| developeents such as datteries, voltage = 
cree dene invertare will be subcontracted to appropriate suurces a, 


| EES coemees . .. me . ® | | . * 


me 


| -. specifically included in the definition of Other Subsystens. Associated - 
| _ With the airframe are -euch hardvere itens as the space utilisation model, 
; functional mock-up, structural test vehicle, propulsion test whicles and 

sseemblies, and flight vehicles. ‘The aajor portion of effort on this sb- 
system vill be conducted at LED to enhance maximum integration of desi 





‘fabrication end aseenbly. The rapid scquisitioe of small components and _— 
hardware will be accomplished | extensive outside purchases. The 
scope of this work includes ali 8, prelintoary Gesign, detail 
7 Gesign, development fabrication and test. Tt also includes tue develop- 
is ae 2.6.3.2. sion Bub vi | 
; 2 ‘The Propulsion Subsystem consists of the 
ss orbitel thrust rocket engine, the spece-borne Propellent pressurization, 
Cee we unting systens (other than fluld and gus tanks), engize giabale 
(out not gimbal sctuation or pover supply for these actuators) and the | 
equipment required to start, stop andj control thrust magnitude in response 
to an electrical signal froa the or from the Guidance and Control — 
Te Subsystem. Tt will also include any’ producing devices and as- 
ecciated plumbing used for attitude end roll control (but not the electro- | 
mechanical valves used to stait, sop or regulate thrust of these devices, 
Sor She ectuators required to change the direction of thrust of such 


Gevices if required), and any auxiliary boost rockets required to establish 


a : 
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itial boost guidance is provided by the A-C Spark Plug inertial guidance 
system used in conjunction with the ordit vehicle equipment described 
above. The 0. B. guidance equipment fur the Atlas midsiles and the AC 
Sperk Flug equipment for the Thor missiles ere considered tc be GFE. 

(2.6.3.5 Visual Recounalessnce Subsrste - 
| The Visual Recounaissence Subsystem consists 
of the satellite-torne equipment required to callect visual information, 
to process and store this information, and at the proper time to re- 
convert the stored information to an appropriate video signal for trane- 
mission to the ground ty the Grount-Bpace Subsysten. The Visual tib- 
aystem aleo inclutes the ground-based equipment required to take the 
output of the data link and reconstitute the video signal into phote- 
erephic form, to screen the usable/date from the vaste, file the deta 
by gecgrephic reference and to provide such analysis es is required to 
check and control the operation of'the subsystes. It also includes 
Ground-based equipment required to, service and calibrate the various 
Clements of the Visual Reconnaissance Subsysten. A series of cperaticnal 
Sapeniiisies shall be attained in chronclogical sequence as defined dalov: 
Pioneer Visua) Reconnaissance Progra | 
‘Tne|Piooeer Visual Progrem will provide the 
ability to secure photographs of arees of military interest. 
Thece photographs as finally recongtituted on the ground, vill be of euch 


ality es to permit the resolution of the standard AF medium contrast 


Sest patters as defined in Mii-Standard 150, with dimension W equal to 
50 ft. me arise of say Part of acy photograph shall be determinable 
a aera inc vi, | . , 
Advanced Visual Reconnatssence Program 
The Advanced Visual Reconnaissance Progras 
sball provide a capebility similar to the Pioneer Visual Program except 
met the maxima Gineasions of the pattern to be resolved end the mint 
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Ground lineal coverage to be reveiped are to be reduced by « factor of 6. 
The location accuracy will be increased to a maxisun «rzor of half « atle. 
The systes may incorporate Teatures to allow the programming of the camera 
to point to a-eas of specific interest. 


Visual Surveillance | 
| se | The Visual Surveillance Program leads to 
development of « Continuous surveillance system which will keep Russia - 
under constant scrutiny. ) - “4 





MIRE SSNS OOK 





oS es 


Ce 


= eae 


Reconnai ssance-Survet)ian-e Subs--aten 
, | hes e6 2) ultimate 
orbit, placing unfriendly terr‘tory 






2.6.3.7 
ee | Tile 4: 
ob.'ective a systen of satellites oa 


‘under continuous and complete Surveiliance. Such a system vill heve 


the capability (1) to detect remy laupchings whenever and vherever they 
Occur, and to immediate! transait this information to the Ground, and 
to Provide wiembiguous varning of ICBM nttack, (2) to track ballistic 
aissiles during their burning stage wth sufficient accuracy for trae 
dectory and impact prediction in ACH applications, and (3) to detect. 


| Cthaust plumes of large air-breathing Missiles and atreraft to provide 
eerily Wer“tng Of attack by such vehicles and for surveiliance of air 


traffic patterns as an indicator of the imainence of hostilities. | | 
| The overmal} subsystem progren is deing directed 


at LSD. In addition LED is Conducting operational analyses on over-al) | 
‘infrared systens, performing studies on target detection Capebilities and 


limitations of satellite-borne infrared sensing systens, investigations 


_ OF advanced applications of satellite infrared systems and establishment 


of operational utility of very high altitude orbits. In eddaition, there 
are several major efforts underway through subcontracts vith Beird~Atonic, 


Inc., General Mills, Inc., Eastman Kodak Company and Aerojet-General 


| Corporation for various phases of the progran. 


| The major effort during the contract period 
rede re, Wit be minteal prototype development. Some developaent 
barivare will be flight tested; hovever, 1¢ will be under controlled _ 


environmental conditions. The primary ‘effort vill be « study to deter~ 


ti 





2.6.3.8 pre e Compuntest ions Subsysten | 
| The Ground<-Gpace Cossunicatioas Subsystes 


constete of equimaat te pecfor the felioring etx function for the 
WS-1171 Weepon System: 


sition & Tr 3 To locate the 

- Wehtcles in tine and space and predict their location at future times. 
_‘Tie 49 Destouliy « tracking soft cenyetation Smetion 

8 To tranenit telenctry 
data on equipment operation and conditions from the 
vehicle to the ground stations vere i te received and recerdet 
| Heng Diet and ralishle telesetering equipeent vill be developed to 
tT _-Perdorm this, function. 


: 


o> emmy ee) 
e a . e 


| seance Data t To trenenit | 
bar te reconnaissance data gathered by vehicles to the ground stations, 
[ | thea record this data at the ground stations and store it or relay 
= - bso Sin Comnral Teteiliguse Station a repstret. | 
8 The requirements | 
| of antenna design vill be such thet an acceptable pattern vill be 
provided commensurate with the expected vehicle space attitude with 
a en oe eee erection, end on orbit. 
- Pro- 
vide for intre-end inter-station commicetions. Tais cam be decom 
Plished in many different vays, 0.g.,: by telephone lines, redaio relay, 
. forward scatter links, etc. Both narrow aod vide bend links will be 
sep required. a 
ers and $" plegase: 
and tranamit from the growd stetions|to the vebicle command signale viich 
ochedule the future performance of the various vehicle fumctions. Generate 
accurate timing signals in the . ‘suicht end on the grousd for synchronizing 
operations and for accurate programming. 
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C | | | a% The ground-space cormunicat‘cn subsystem 
- @ball also include all those itens of ‘equiprent required to service, 

e test monitor, and calibrate the elements Of the subsystem defined 

above. oe | 

‘Por carly Migute, an interis capability 


- Jpace Communicatiors Subryste:, ‘DED will perforn extens: ve in-plant 
> tests on Components and the assembled subsysten. Upon incorporation 
- ' into a flight vebicle, this subsystem will also receive cougriehensi ve 


testing in dssoctated work, payloads, and other asecciated equipeents. 
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i The WS-117L Advanced Reconnaissance Systen is now under development 
.| 10 accorfance vith the WS-117L Statement of Work, WTR 57-131 (SECRET) as 
modified by the recent negotiations for ithe Revised Contract Cost Proposal, 
LMSD 2785, (SECRET). In conformance with the natioual need for accelerating 
and augnenting missile programs fo: atretegic warfare, the LL7L progren 
erated 






must be accelerated and eugmented. | 
requested by WIR 57-453 (SECRET) ie aeus , (Sacer) is designed 
to fulfill, within the earliest possi military 
ment sutlined in General 3 
1955 and System Requirenent 5 dated 17 Octoder 
$ | 
"Provide continuous (visual, el ec, or other) coverage of -the 
USER and satelite nations, for ¥ purposes. Timeliness of 


‘Feceipt of the intellir-cce ‘nrormation is essential, with daily recone 
‘Daiseance coverage at high resolution the ideal. In consideration of the 
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3. Enemy Military Stockpiles; of Thermonnelear-Aton!c Weapous 
& | | 
3- Enemy Industrial Wer Capabilities 
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The military characteristics cf the 1271 ascelerated progran 


| SF coventially unchanged from those forming te baste concept fur the 


ct tty vo a The approach is 
ae ee Series TY missile to boost the 





2b. te an Reecenai seance 
Tn order to suguent the min 147% program and cbtaia reccunaie- 
sance data at the earliest possible data, operational recoverable recon- 


‘Balssence Vehicles will be laumched a= appropriate locations. A 315A 


series IV misaile will supply the first stage cf propulsion. The 1175 
vehicle will supply the second stege:of propulsion to achieve ozt‘tal 
velocity following a short coast period after seperation. The orbit to 
be established will be essentially circular et an altitule of approxt- 

AF deere or the Main teak of reponnastering UBER territary above 


4S degress north Latitude. 


: Tmedistely after ectahliatment of oxi, the vehicle and 
Camera peckage are oriented to's attitude. The camera 


package is then caused to spin at spproximately 18 revolutions per 
| minute end is seperated fron the vehicle, Thereafter the camera package. 


vill maintain e fixed orientation in inertial space as it orbits about 
the earth. The rotation of the package provides stability end the spin 


| ts weed by the camera to scen and photograph the earth beneath the path 


of the estellite at appropriste intervals during the period of travel: 


_ over the areu to be reconnoitered. Approximately four days operation 
dy one oF more vehicles vill furnish complete photographie coverage of the 


TEER above 45 degresszorth latitude. After « sufficient mmber of passes 
have been made by a vehicle, the reentryiend recovery phase of the mission 


«de tnitistea. Gn the last eiroumevigation the casera package vill pass 


sour the sunith over a trecting steloa. | A recovery signal will then 
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cose remtry to be inttisted by the Sapilse of « aulid propellant 
rocket. ne vse #0 Smparted to the package will modify the ortit 


| ao that the package reenterd the earth's atuoephere. During passage 


tee a nunttar®, the package clove tow to inbeoais velocity 
before ispacting in the ocean in a predetermined arve, Tt will be 
methogg nn MIN Getected and locates by evatiahle redio and sonar 
Data te be obtained from the remvered file will be sintlar 
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The camera package is inherently stable in inertial space 
Guring the mission due to its spin. The grevitational foress ani aero- 
dynamic forous encountered by the conara package during the mission lite 
will not unduly change the orientation of the package. 


Yieues Reconpaisssnce, The camera makes we cf the spin of 


the package to scan the flight path from ieide te side through aa angle 


of 45 degrees each side of vertical. The cavere vill be eble to re- 


salve Gineasions cf about 60 feet at an cebital eltituie of 135 miles. 


pace, to initiate the recovery phase, to receive selected information 
about internal functions of the package end vehicle by telemetry, ant 

to detect end locate, the reconnaissance for recovery purposes 
iter 26 me vetarned from ovtst to the gerth‘s surface. 
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Program I. AYFMIC Launch -~ Effective 


3.2 camel asin cision 
3-2.) Generel 
—- SBede2 


| npr 
ca estahliaiment of « fim plan for ground ant flight teste viich wild . 4 
perait logical Gevelopment of all required jeqziyments anf lumen cope- 


 balittes. The program cf necessary flightd is catlined ia Table 3-1 of 
| Wenteie £2Aght teat objectives. | | 


Tarte 3-1 | 
INSD WS-117L PUN 
. Divestion, 108° Sres 
PRIMARY FLIGAT TEST ¢ Sed Nas (TEST AND EVALUATION OF 







Tracking ‘Systess at and Rewdi ( 
(6) Siow Soseter ayetan, ¢ ) Ground Bendling, 
and Leunch Systene 






















; 1 Propulsion —— Guidance Extrapo 
pay 1958; Le gle Transition parr Dbl yrvade Control Systens (Inter. 
Whor Booster; faye 3) (3) Reoritentation and Orbit Attitude Control Systaa, 
T,000 lb OTV; Separatica Mechani on, (5) Orbital Vekicle and 
Orbic- Bry) Systens, (5) OfV Telemetry Systems (Interin), (7) OFF 

| eel ere ee 

-~ (9) Thor Booster: Systan. _ 

Ho. OfV Promision 2 Ascent Guidance, Extrapo-e 

(Dee. 1958; Hs Ball eielcion System] (2) As end Controls Systens (Inter- 

Thor Booster; (3) 3 Rete OE eae te tt Abtd tude Control System, 7 

T,00C 1b OFV; |. Components bre Attitude Damping Systens, 

Orbit fry) f} Components of Control Systens, 

mas ol (7) Syetens (i ha 
Acquisition end cad tracking 8 cca et IOC and Bavaii 


. ~~ LS Sy TEASE 


FLIONT 30, 
Bo. hk 
( 


Feb. 1999; 
Shor Booster; 
.1,000 Ib OfV; 


t fry) 
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Talle 3-2, (Comt'a) 


Sequencing — 
Systens, Pioneer 
os 3) Componente 







Progrem II. Pioneer Visual -- Cooke High Latitude Launch 
Sy PRDARY YLIOEE TROT GAIECTIVES (RET AID SVALOATION OF 


Ho. 1, Mar.'60 | (1) the successful. 
Ho. 2, May '6O | Visual Resuaaisee cl bo - (Tats objective dnalatas 
Collection and 


Ho. % July'60 | the highly accurate end processing by 

to. &, Sept.'60 Vehicle systen of vieuval data, reget 
a a bo oe Sing ank dieteibution of te da 
Booster 9300 22] 
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Table 3-1, (Cont'd) 7 | | 
Progrem IIA. Physical Recove: of Vievuel Paylosd 
FLIGET BO. PRIMARY FLIOBT TEST OBIEG- VES (SESE AND RCALRETON OF 













Bo. 1 1 (2) Compatansiity of the Booster with 17L Vehicle, as 


(Jan. 19993 . . [ modiried to carry Visual| Recovery 





lights, ao : 9) Operation of Cumare, 
and tli pple = | 

Ho. 2, Mar."59 | (1) Capability of Ther ter end 117% Vehicle to suce 

Bo. 3, Age.'59 | cessfully launch the re gerne a polar 





Mo. bh, May "59 Jorbit, (2) Complete capenle spin and ¢ ayotens, 
Be 3, dune’s9 | (3) Capsule tracking andj ranging system, iacluding cap- 


Yc. Jsuly'59 eule deacon and ground 
All Fiights 





payload, Viswal reconnaissance system when cperating over. 
known la masees, (10) Operation cf camera during Gif- 
ferent periods of lifetine cf different capsules in order 
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_ SBe present 18-1171 Progran, an early bo 
sity. The Thor (254, Serie 
| (RMLLtY for the | Prpeaehdics omy 
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3-2.1.2 Approach 
ma Order both to accelerate and sugent 
evallability is « neces- 







el 7” , ility of the 7154 Series 
seile pernt ae nernaering teat flights of the W-117L vehiolss. 
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pressurization tankage. The booster mating structure also is considered 


requirensnts: — | | 

& Provide for the effects cf enviromental factors. 
De Accomandate the different payloads and associated 
GC. Accommodate the booster se] for first-stage pro- 


pulsion, and provide second Propulsion to ‘attain 
Orbital velocity. | ™ 
a. Provide for proper mating separation of booster and 
srasl*,segeng sod also provide for opin op cat’ seretttic 
cyeten,Pevtoed stage for the! recoverahle recumelmert: 


e. aaa mass etutpment packaging to fulfil) attitute contre! 
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the THOR boosters will be eccomplished ty the AC Spark Plug inertial | 
(] euidance system since lov-eccentricity qrbits are required at the lov | > 
altitude (135 statute miles) which @ Dearly circuler orbit. Mr © |. 
n higher orbits (300 statute miles) it may be desirable to increase the co 
booster performance by removing tle ACSF guidence aysten to ifford « 
| Greater peyloed capability. Guidance and ‘control during the boost phase | 
J Of WS-l17L/Atlas flights vill be as previously planed. | 
[] (O* Presently eavisioned for the WE-117L system will be used. ‘This vill | 
wtilize « horison scanner in conjunction with an attitude programmer | 
(] * keer the thrust vector of the vehicle horiscntel. _ 
7 Tt will also use an integrating accelerometer 
f] ‘0 measure the magnitude of velocity @uring orbital boost end 
initiate cutoff at the proper time. Piteh down to the proper attitude 
a Prior to peyloed spin wp and separation of the recovershle reconnaissance 
0 “ oveten will be performed according to program. | : 
The orbit stabilization system and the mcre 
(] Precise guidence systems vill be incluied in the program as previously 
I 3-2-2-5 Visua) Recomatesssce a 
| he early engiteering test flights wil). not 
f] Trovite viewsl reccunaissance. The Pioneer end Advance Visual Systens 
will remain essentially as planned. | 
U 
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Beaty of the yooctbilities of the tafrared 
system will continue es planned. 


3.2.2.8 a nae 0 - 


includes provisions for: 


a. doeieition and tracking of the octiting vaklele or the | 
Visual reconnaissance 


Be coment of the whiele cr paytoad functions fren « grow 


Co Reception of date from the vehicle at the ground station. 
a. The necessary inter-stat$oa commmications. | 
, ‘The ground-trecking end commend stations for 
the first engineering test flights end the Recovershle Recomnalseance 
oystem flights will be located in Havati and Alaske respectively. Air 
Force fly-over or Naval support forces for surface recovery vill be 
located in the Pacific Ocean aff the Vest Coast of the United States. 
Studies for tracking systens end ground station 


aite selection for later operational vehicles are proceeding as planned. 


requtze otthar Air Yorve or Baral miport funvee to anneon iscate, 


retrieve, and deliver the recovered packages. the vessels axployed my 


de either surface veseels or submarines. The impact area of the recon= | 


neissance package vill be an area approxinately 5 by 25 miles. After 
went ND Temomanicunce Yerknge will pwovide active signals to pecnit 








e eta we ew > - aa ap 








recovery. These signals will be SOAR , and redio signals pro- 
vided by a beacon. Euiseion of fluores dye will also provide for | 
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Of the emount of weight vhich can te placed on orbit for various values 
of second stage specific impulse. The results of these orbiting veight 


- calculations are shown in Pigure 4-2. 


The present vehicle of the W-IL7L program was designed to use 
the Atlas SN-65D vehicle as a booster. Ite design vas predicated on the 
use of an engine having an early | ty, ee well as having a gross 


weight and configuration compatible viti Atlas capabilities. ‘the vetght 
| Of reconnaissance payload viich can be put on orbit, using rubberized 


versions of the W5-117L vehicle design, are chom in Figure 4-3. ‘The 


| necligible penalty paid in terus of payload on orbit Caused by using 


thie already designed airfrene, gtidence, and propulsion system of the 
Prevent NU-LL7L vehicle instead of redesigning to achieve the optimm 
vehicle is aleo shown in Figure le2, , 
| Tt 4s obvious from Pigure 4-2 that an increased specific !-~ 
palee will give increased capability, however, achieving this tacreased 
Copebility vill require an increased engine develojment tine. the teas 
sbULMty Of including these develowents as a later program iaprovenent 
cppears desirable in terms of the relative cost and value of the in- 
creased payload. | | | ° 
Finally the. emount of reconnaissance payload, using the WS-1172 


vehicle as @ function of orbit altitude is show in Figure b-3, 


| The performance of the presently designed W5-1I7L vehicle ven 
Need with the £4-€5-D as © booster is alec shows in Pigure 4-3. The 
Sectga of this vehicle has been determine’ by the structural strength 
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Of the SN-65D vehicle. Tor @ specific impulse of 963 eee in the final 
| Stage the payload is very little less than that viich could be achieved 
vith @ strong booster. It appears, hoveyer, thet progren inprovement 
wut! Tequire an increased structural capability in the 4-65 vehicles | 


hea 
The WS-1I7L vehicle bas been ddsigned for use ca the sn-65D 
vehicle. This Geaign folloved extensive analysis. ‘These analyves 


with the Thor booster, 


‘Por, this reason the W-LL7L vebjale was choeen as the secon! 


stage of & tuo stage system to achi orbital conditions with the Thor 





I | n wutfteations of the vehicle dictated by this use are 
a. for creitcs {24 eft structure to eliminate the mechani on | 
i for orbital stability achi¢venent. = —@ |" ) 
| db. Revision of the nose rote to accommodate the Rand 
Reconnaissance eng 'furnieh end on 
i ae Gee ae SPin-up a 
S+ Remove the Picoser Visual Recoinet Seance equirent and 
j ite supporting structure," _ | 
‘ | Me nies? Ureahdow of the W-1I7L as modified ts given in 
I Table 4.2, Det Of the Thor 1s given in Teble ha, 
ee NAPE was designed to mate the W-LITL vebtels with 
I the Tor, nt a nett the forverd end of the present Thor atapeer 
E 


_ the Thor booster a mown 42 Figures b-b;, An carly preliminary design 
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ee Ascuming the body to be sufficiently stable to orient 
sees to ® nose-firet attitude upon reentry and to maintain this orie- 


revised estinate of the required eblative heat shield veight to about 
rhe, increasing the total weight of'the orbiting systen to about 
pountity end the reentry weight to 305 pounts. | —s 


proximately 135 pounds of equiyment (data rpcord, cemera, structure 
recovery equipment). Appli cation Of the method of Eggers in RACA Tech- 
mite Hotes, to tk resulting configuration establishes the total heat 
eon... 2» Doty surface during the reentry as approxinately 2.015 x 
ftelb, or 25,900 FI. | 
| The use of the same design vactor used in t 
analysis for the veight required for ablative heat ee Sokol 
-_Suismnent for 66 pounds on the forverd surface of the capsule. An ad- 
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ee the required structural strength. The density of the — 
able berglass-plastic vill be abcut 3 or 0. 

— = ! 120 1b/ft? or 0.0672 1b/1n3 
To achieve the desired reentry veight it eppeare ~ 
. ve the } age 
sirable to Jettioon the batteries used on crhit ani the vind shield 
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I of the sola see er? sabe on cobtt at initiation of the firing 

: sald propellant, reentry impulse, rocket. At burmout of this 

weinet. Soci eodngreee ee | 
ment. Th | Stored ing strong container exigent | 

I required to effect recovery, will, be 4a tb nega | ) 
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| Figure 4-10 shove the impact ranges for several altituies, 
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| 7 stable reentry 13 assumed (no cupersonic 1:¢). 5 
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in the impact range. Figure 4.21 shows the effect on impest range of 


warving the ratio of form drag to mass for 155 mile orbite. | 
‘Calculations of impact ranges based ou. the atavspheric 
sae sn 22 Figure 4-10 mast reflect standart deviations of 2 soutien 
ms cue to winter vinds and of 3 nastical piles due to varistions 4, 
atmospheric Geneity in the trajectory direction. a 
4k | 
| * Soptoal day of operation vill give & vehicle path over Russie 
ant Siberia with e total length of 7,200 nautical miles, hen the areas 


Cy 2 @we.c am @ « a tema ew e 


ootee ae an i Metellite nations are included, hovever, @ day of oper 
avion may Give a path length as long as 9.5 x 107 neutiond atlas. Yor 
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The Picture vidth on the film 404.5 inches and the file hes 


© resolution of 40 linss/m, Toe picture width correspuade to boo 


units of resolution, Tf euch of these corresponis to 60 feet on the 
ground, the picture covers 45.8 nautical miles. The centers of the 


Pictures should be 36.6 nautical miles apart to allov 25 per cent 


Overlap between adjecent pictures. "he Ground speed of the vehicle _ 


| ‘The choices made in reference 2, Which will be changed only 


| if further staly shove that they cause a sever penalty, permits an 


exposure time cf 0.00025 second, & value of n= 3, an ectual spin 
rate of 18.2 revolutions per minute. This latter gives 3.5 utiles 
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The package on « paler orbit, rotating about its axis of 
syumetry, vill try to maintain its orientation in space. Due to the 
otiatenees of the earth it vill be subjected to a periotic grevita- 
“tonal Corque Dbaving period equal to onp-balf of the orbitel period. 
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velocity ani © the orbital angular velocity. 


— LeD-2632 7 
. . . , : . | . j 
Mie torge vill give rive to a (email) pertotie yor astion ot | | 
nat OF inertia about the axis of symmetry and about any yerien- 
“Scolar axis through the mass center, I is the rotational angular 


When the package is in a alightly yaved position the same 
effect gives rise to an edditicoal mall grevitationsl torque ca = 
punent, which vill cause « displacement in pitch. Tus at the ani a oe 
O* ® single orbital period the pitch oritatation of the vehicle has ee 
changed dowmvard by an encunt (in rediens) ; 


iteelf is: 


AY « an {Jc 0 ata (ar, - 21.) $5 (Poca, eaty pe 


‘ Bea? y stn (1, - ~y)} 


where ¢ is the eccentricity of the polar orbit, y | is its seni-latuse 
rectum, R the earth's mean redius, J e 1.637 x 10°3 (obdlateness coeffi- 
cient), L, the initial latitude, L, the perigee latitude. 


SF ~ 90 mimes, 97. 4 mtmives, & = 2 nites 


. than @= 4.6 x 10 rea, Civing rise to a secular change in pitch, in 


case Yo = 1 degree, Of exount AP a 009 degrees per day. The secular . 


‘Change in yew is much emaller unless the eccentricity @: 18. considerably 


| * Greater than .013 which is about maxim eccentricity ot which an 


orbvit will be established. 
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snalyons also indicated that « Lighter re-gutzy oould be used uith 


ae nrenl® saving. in the total veigit cfithe recounaissance pickage. 


3 he total veight wed will depend oa the ocmplete camera design ant 


the duration of reconnaissance required. Yurther study is required 
vee ani tae West desig of the re-entry paciage, this vill be doce 


oa 6 satelite crane nt Smet Of 9 boty aateitag 
the atmosphere fron a satellite artit, one must determine whether or 
Dow Shere is © poosibility of experiescing turbulent heat transfer, 


shown in Fig. ‘lla, and the values of Beg pre correspond to those 


st the ead of the heating angle, sonming eloumnes meen” 


. 2200°P, mximum valuwe Of Ray Qiffer fi20 theee stows ty & percent 08 


most. 
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oo n wudhout most of the heating cycle, the Pay-Riddel) Theory, (Nuference 
_ 2) for an equilttrim dissociated boundary Jayer with levis muber 1.) 
| and Prandtl number 0.71, gives the stcgnation point heat rate.as; 


° © ° Ge Vehec O(a. Bae) wraise2 ese (2) 
ee oe ~~ 
Co = .95 x 19°20 | : | | 
Ma = nose radius of curmture at stagmtion poizt, (f2) 
p/bed = ratio of eadient to se. | Geneity 
_ Uo fight velocity (ft/sec) | 
Fev = total enthalsy of qs at mill, (am/ID) 
Bee © total enthalgy of flow, (3170/1) 
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—_ occurs (1h0,000 < ¥ < 300,000 ft.), | 
‘Tar the range of conditions of interest, 


ect, /s2.2 2 =2 


tt Bquation (7) 


becones | 
(@/a), = ee 
m, fy (stn 7)U Ge 7 g 


The a total best transfer pareneter, 


pera te Mestuisn Cl/n in order to ruduon total bet tremndee ona . 
heat sink veignt. | S45 | 
Be na he arth ty etn 


i [" anc Om 





A, > an 
. Soe > / My s [yet 


s 
LL cme . 2 - me ss, , 
s . awe 2 em: a - ° 
F . 
* 








om 





L0ED-£8 32 


U, = initial recatry velocity 

Sq > Grme cosfficient hased on area A 
A= reference ares 

| ‘Bo reentry body nase | 


me stagnation point bent rate can then be rewritten as: 
CAC, 0. 3-23 
eB AL oh 38s ere 


‘Tie total best transfer per unit stagne | 
ares to the 
meine daring reentry t0 opal to | | = 


(V/A), fom fot j= (8) . 
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aa Gy" wainy » & that 
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Integration of Equation (6) results in 





(a), = 5.262077 
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the material may be either an , : 

, eblator on a metalife hest sink. | 
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MT Qaddance Selection ee 

‘The guidance. consideration of reference 2 vere verified but 
She availability of the ground guidance eysten assumed appears doubtful. 
Ap yet the A.C. Spark Flug systen hes not floya, but it appears thet | 
St will be evailable early in 1958 and will be checked out ty late - 
1958. | eo | ; 

| In the selection of a guidance systes for this progren tuo 
Sectors of nearly equal importance must be considered. “One is:the 


- tine’ schedule which calls for early firing and. use of existing mechani- 
“gations - with the corollary of changing the Thor ee little as possible. 


The other is the guidance accuracy (particulanly as regards the booster 
stage) Tequired to achieve the desired ortit parameters, vhich are. 


orbit altitude of 155 miles with a perigee high enough to give st 


least several days operation. ‘This probably means « perigee Ro less 


than 100 ailes. 


| | | | ee: 
The imuinence of the first firings eliminates the 0.2. radio 


inertial systen, or any systen not planned for Thor, dince the Thor 
would require modi ficsticn. On the other hand, the A-C Spark Plug 


wl-inertial system ts already installed in the Thor aad vill lave 


cueters having an accuracy better than 0.1 percent. Assuming that 

boost will carry the vehicle to an altitude of about 3 x 10° feet vith : 

* speed of about 12,000 pfs, then it will be known from the AeC Apark | 

find system that an orbital boost velocity of 13,500 fpe will be required. 
The time to coast to apogee can also be deteruined by this aysten to 


mista about 2 seconds. the anjor source of ucertainty here will again 


oe the cutofl syed, ae the altitude of cutoff will be know te 2,000 


| _Soet (cooming «5 per cont accuracy) and the flight path angle shoula 


be knows to vithia "0005 radian (assuming gyro rift of 0.5 degree per 
hour). ~ | | ; | 
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~ Peckeging considerations, __Bven without cise linttations, the 


rived for the total heat transfer bodiee exter. 
ont beet eink weight of 
une We stmoethare fromm tallite cobite, 








7 auecags 2 am @e oo we 


s 
° (=a wees Smee wee 


| 


(~ 





_ variation on a given flight (apogee to perigee) (2.0. due eccentricity) 


= = 


Because of ‘this uncertainty jp vehicle velocity at cuter®, 


the time to coast to apogee and. che apogee speed ant altitule vill 


‘be uncertain, In particular, if the magnitude of the cutoff velocity 


se uncertain by 50 fpe and the flight path angle is uncertain by 1 


| 10005 red/eec and the rate of change of the flight path angle is : 


about 3.25 times this or .00163 rad/sep. Tus, the 10 seconds 
seen n eereainty in the direction of velocity at the beginning af 
orbital boost of .016 rad This will cause an eccentricity of ebout 
-006. 3 : | 7 
whe uncertainty in apogee speed due to the above effects 
Will be about 190 fps. Thies vill couse an eccentricity of about 
015. see Srtect of these plus the errors frum orbital boost added 
On @ Foot sum square basis predict an eccentricity of 015. This . 


| The effect on (Aa) the eeni-major axis variation is contained 
in the uncertainty in epogee velocity mgnitute. From the above 
vainees Cue gets 4 mean altitude cf 135) + Ge miles ant the altitute 
would be the mean altitude + 74 miles, | 

. Returning to the consideration, of whether the large veight 
Of the A-C Spark Flug system compromises the performance of the overall 
syetemy ne can ee thet any evalustion must be made in light of the oe 
ebove. In particular, the possibility of the low perigee probably | 
Cnmands thet the nominal mean altitaie would have to be increase’ _ 
ae ao» miles in order to keep the uiximu perigee above 100 niles. 
If this 1s inieed true, One can then ony thet resoving the A-C 
Sark Fing Platfore from the system is approximately equivalent to 
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With this information available, the interim systen presently 
envisioned for the lI7L vehicle in the Atlas-117L combination cana be 
Used. ‘This will include @ horizon scannef (in conjunction vith e 2 
to S degree per minute pitch down program) to keep the thrust vector 
of the final stage horizontal. It vill-also use an integrating 
accelerometer to messure the magnitude of velocity gained in orbital 
Using the horizon scanner, 1t shoulé be possible to keep the 
thrust vector within 0.006 rediane of horizontal. This vill permit 
an orbital eccentricity of about COs. The magnituie of the velocity 
enined in orbital boost will be knova to: within 45 fye if an inte- 
Grating accelercneter or equivalent vith,0.3 per cent linearity is 
used. This vill add about 0.0035 in the eccentrfcity. Adding these 
“wo major contributors on a roct swe equare basis gives an orbit 
eccentricity of .005+. with the email contributions fram other sources, 


@ figure of .006 for the eccentricity eeqns reasonable. 


Another factor is the variation of the seni-uajor axis. This 


(Se affected primarily by the variation in the magnitute of orbital 


boost velocity. In particular, if the injection altitude is R, = 4120 


miles, the variation is ac, v/v or a= 15 atles. 

3 Thus, the mean altitude (a) from flight to flight will be about 
135 & 15 miles and the altitute on a given flight (perigue-apogee) 
will be the mean altitude + 25 niles. SS 


accelercmeter (plus. integrater) cen be used to give an indicated — 


Spee sninsd that hes « high correlation to actual speed gained, the 
Girecuion of the velocity is uncertain. In fact, any knowledge of 


the velocity is dependent upon the vehicle following « standard | 
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4.6.3 Techni 


a the tectical useage and « visual Cf the beacon may be provided 

! by « high intensity flash les, A long flesh duration (epprox 

if millisecond) will , in 

if . Peruit clear veather viewal detection for eppracimately 

| miles. Manking Off of the lesp's reys by waves on open cea recoveries 
) \ 


at intervals. : 
| | Recovery cf the body at.sea any be accomplished me | 
> RMI W Soot ete, eat mye tee pee 
a _ The submarine is @ met effective retrieving vehicle as _ 
Re theliog ae ee, Sarthe Miplayed along the expected impact, trajectory 
| = shallow we te, runtretions of a re-entry body of the type proposed poses 
ete ouimerines and peraits recovery in « minimum cf tine as 
protec Aoninet attempts of hostiles to capture or destroy the re-entry 
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i * Yor daytine aircrafts marker necessary 
. Point wach « small chject. pede fon nie hai ei . 
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requiring that the vhole final stage be boosted an edditional 90 miles on 
the average. Another minor compromise implicit in this second mechantze- 
tion ie the more eccentric orbit and, thns, the potential loss in resolution | 
when reconnaissance vccurs near apogee. 

4.8 Recovery Consideration 


4.8.1 Untredusticn 
The folloving discussion considers the probleas of terminal 


re-entry and recovery of a photographic satellite. A body capable of suc- aes 
cessful re-entry is assumed. Tis hypothetical body is assumed to weigh | 
approximately 250 pounds and is des to withstand thermal effects and 

to have a terminal velocity of epproximately 400 ft/second. The object 


: of the recovery is to bring beck photo intelligence in the form of exposed fy, 
fiin. Qnoe the film is safely returned to the earth the vehicle must be 


located and recovered. The various techniques to accomplish these tasks 


are segregated ‘én <n the following discussion by recovery phases. 


4.8.2 Deceleration 
The terminal velocity of the re-entry boly is estimated 


at 400 ft/second. ‘his moderate velocity permits consideration of impacting 
the body in water and floating until recovery. 7 successfully accomplish 
this type of recovery requires that equipment be able to withstand « shock 


| of 1000 to 2000 g's on impact. 


If conventionally shock, rated equipment is to be used in 
‘the body the impact velocity must be sharply reduced. A final approsch 
velocity of 40 ft/second vill create a very mild impact of 10 or 20 g's 
vhich is readily withstood by conventional equipaent. Ruggedised 
equipment would be good for 100 g's or approximately 100 ft per seccad 
final approach velocity. These low spproach velocities may be most easily. 
achieved by use of a small parachute. Deployment of the chute can be 
reliably triggered by a timer set off by the initial re-entr« veceleration. 
The use cf "Q" or altituie svitch is not considered because of large vari- 


| ations in Q end lack of reliable static pressure reading points. Gnlatching 
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Propoeal No. SME-~CA-15 
‘2 January 1958 | 


ap giuis Hrelininary design stuly includes the establishment of paremters 


for @ special purpose reconnaissance Cemera and a preliminary diccussion of 
the proposed camera design consistent With these parcaster requirexzonts, — 


| The techniques to be epplied to this: proposed crmera design are all 
proven approaches, leaving no unknowns to possibly upsat the procress of 
the procran. Fairchild is confident that/ it can produce the required | 
reconnaissance tool for this rission vith’ the highest decree of reliability 
because of the tried and proven techniques to be applied. | 
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Proposal No. SME-CA-18 
2 dnnuary 19:5 


' Vehicle Speed « = 25,000 fa feee, o & minutes of usa/oxe: 


Vehicle Altitude = 156 + 35 noutical miles. 
Vehicle Spin Speed = 18.2 revolutions per minute. 
Vehicle Acceleration - 10 g's Launching acceleration. 


| Vehicle Betorn - ° spproximately | 150 g's (Salvage exposed file 


only.) 

Vehicle Pover Supply « « 28 volt D.C. (Battery Supply). 

fspednoe polna)i nn” Sot S79 pelees from wniete (high 
pulse 


Moximum veight of camera - - 50 pounds (incluting £12). 
Minimum reactions on vehicle required for camera operation. 


ae — on be Freomerised and toopernture 
controlled. 


The requiresents itemized below vere either established or derived in 
relationship to above features or each other. 


de 





Camera opersting tine - six wy Yasees of 12 minutes per 
pass ~ total 72 minutes of operatic’. 


Transverse ancular coverage - - 93 degrees. 


“Exposure Conistion - ~ 70 degree forth latitute. 
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